In maize and Arabidopsis, transposition is a natural and common occurrence, prodding chromosome evolution and speciation. Interestingly, plant regeneration in a tissue-culture setting can vastly increase the amount of transposon-induced rearrangements. Xuan et al. outline specific Ac/Ds systems, in rice, that spur a high amount of chromosomal arrangements and reveal that this frequency can be vastly increased during tissue-culture plant regeneration. This unpredicted phenomenon could be harnessed to provide a powerful tool aiding in functional genomics and shed light on transposonmediated evolution.
Research Papers: Diversity of erm(C) Genes Dictated by Plasmid Type, pp. 72-80
Staphylococci are generally harmless bacteria that constitute a large part of the flora on our skin. They also can, however, be a highly contagious pathogen that is severely detrimental to the health of humans and livestock. Controlling these pathogens is tricky, as they become more and more resistance to our current anti-biotics. In this research paper, Lisbeth de Vries, Henrik Christensen and Yvonne Agersø take a look at the diversity of the macrolide resistant gene, erm(C), and how changes in structure can effect gene expression. The authors find that erm(C) diversity may be linked to the type of plasmid carrying the gene.
Eukaryotes Lend a Gene to Gut Microbiota, pp. 81-7
Most absorption of nutrients from the food we eat occurs in the upper gastrointestinal tract. Anything that remains is most likely insoluble or indigestible due to a lack of enzyme needed to break it down. This "wasted" food is a boon for the microbiota that flourish in the lower parts of the digestive tract. At least, it is for the ones that posses the required genes needed to break down these leftovers. Arias et al. produce evidence for the first eukaryotic gene transfer to gut bacteria allowing for the breakdown of plant starch. The authors speculate on the mechanisms behind this transfer and expect that this will not be the last time this type of transfer will be found.
Mini-Review/Commentary: Bacteria-Phage War in the Open Ocean, pp. 88-95
How bacteria and their parasites (phages) co-exist is a paradoxical situation. There is a fine balance between the host's acquisition of resistance to the virus and the virus not killing off its host, and thus, itself. In this unique commentary/ mini-review, Sarit Avrani, Daniel Schwartz and Debbie Lindell, provide a background on the existing models that explain this paradox and provide a model based on their recent findings in a marine cyanobacterium.
Commentaries: Metal Resistant
Operons Turn Bugs Nasty, pp. 96-100
The mammalian immune system can combat pathogens in many ways, including using a toxic dose of metal ions. For example, recent evidence reveals that macrophages use copper as a toxic agent in the killing of bacteria. Pathogens can eventually evade the immune system's tricks. However, sometimes this can happen in a rather sudden manner, possibly with the lateral exchange of pathogenicity islands. In this commentary, Oleg Reva and Oliver Bezuidt investigate the origin of metal ion resistant operons and propose a mechanism for how they are transferred, thus turning an innocuous strain of bacteria into a pathogenic one.
Algal Origins Muddy Eukaryotic Classification, pp. 101-5
The classification of eukaryotes is a tricky process, often mired in debate and confusion based on new findings. Many problems of classification are due to endosymbiosis and horizontal gene transfer (E/HGT), often arising from plastids of red and/or green algae. In this commentary, Chan, Bhattacharya and Reyes-Prieto review their recent findings that a large amount of genes that encode diatom membrane transporters have algae origins, with the majority from green algae. The authors discuss what these findings mean in the context of eukaryotic evolution.
Positive Selection for Functionally Analogous Genes, pp. 106-9
The fitness of vertebrates is dependent on many variables, the Pomc (proopiomelanocortin) gene being one of them. Pomc is expressed in the hypothalamus and pituitary and encodes for prepropeptides, proteins that respond to stress and energy balance. Neuronal expression of Pomc is controlled by two separate enhancers. Interestingly, Franchini et al. found both enhancers to be functional analogs of each other, driving the exact same expression patterns in the hypothalamus. They also found that these positively selected enhancers were co-opted as neuronal enhancers after the insertion of two unrelated retroposons. The authors attempt to answer a few interesting questions that arise in regards to these findings, including what contribution mammalian apparent LTR retrotransposons (MaLRs) have for genomic evolution.
Silencing Transposons Speeds Up Evolution for Effector Genes, pp. 110-4
The oomycete plant pathogen, P. infestans, represents one of the most economically important pathogens. If you are at all familiar with the mid-1800 potato famine, P. infestans was the culprit. Pathogens use effector proteins to avoid immune responses in their hosts, and to be successful, they must continuously evolve to keep one step ahead of the plant's similarly evolving defense mechanisms. In this commentary, Whisson et al. find that effector-encoding genes reside in rapidly evolving areas of the genome that contain many transposons. The authors discuss these transposons and their adeptness to modulate expression of these disease effector-encoding genes. The horizontal transfer of genes to bacteria is largely accomplished via conjugation, a process mediated by conjugative plasmids and integrating conjugative elements (ICEs). During conjugation, DNA translocates across membranes and either integrates within the host's genome or remain as an extrachromosomal, selfreplicating plasmid. This large transfer of genetic information drives the rapid adaptation of bacteria. In this commentary, Bordeleau, Ghinet and Burrus describe mechanisms for conjugative DNA translocation with an additional focus on a mechanism that appears to be unique to the Actinomycetales order.
